HANDHELD ELECTRONI C DEVI CE HAVI NG OFFSET SOUND OPENI NGS BACKGROUND 1.
Field [0001] The invention relates generally to handhel d el ectronic devices
and, nore particularly, to a handhel d el ectronic device having a nunber of
sound openings that are spaced froman audio transducer. 2. Description of
the Related Art [0002] Numerous types of handheld el ectronic device are
known. ExanmiaNDHEBDANLECTRONIC DEERLE A VING \OEESET 8OUND OPERINGSt ance,
personal data assistants (PDAs), handheld conputers, two-way pagers,
cellular tel ephones, and the |like. Many handheld el ectronic devices also
feature a wirel ess comunication c%pggkﬁﬁcﬁqpfﬂthough many such handhel d
el ectroni c devices are stand-al one are functional w thout
conmruni cat i dn w tHieldt her devi ces. [0003] Handhel d el ectronic devices are
general ly |n en o, be portable and fhus, are of a relatively conpact
configurati& gv dfﬂpeaﬂavaﬁ@élsr %eSt é@}%ﬁb@y hanghgldhelegironas deyicemnprd, degieces
are built t Y,

progre55|vely g%%% e?gaﬁ er o%e§§ﬁ+¢§§?§%%§hi dh@%g?ugggﬁﬁig?%%nSt?ﬁéreon
[ 0004] Cert araspaaedfrencinedudit tramducedevi ces have | oudspeakers that are

i nt ended tozlé gaced agafl Bsé iwﬁ ar of a user. Such handhel d el ectronic
devi ces would in el ectroni c devices having a tel ephone
capabl lity. ém\z | Cofurdrotid¥yped RNdANAD cledirbc HBELLISR @awﬁuquambre@@fmer ,
i.e., a loudspeaker, disposed within a case at an t he case. The

case typi calhapdheld lelastrenisrdevines impleds don dnsepeni pﬁg@nﬂb dn@oﬂsstsﬂaeﬁse(l?@ﬁesdl,j acent

a sound-pro el enent the audio tr d The s qQpe S
provi de fl waéﬁ %lgerqf%ucr%m ??r%nI% e ePiehe ¢ ﬂgfaf)%glf%l}@gﬂc@?&)gﬁe llckﬁe 'R}Ian%/
at nospher e dahdlgdld délsgronie dearedellsh ebgtis aningreliey | @drh@niendal easdings
produced by _the audio transducer to be transmtted to the atnosphere and

‘to be heard akhough, smany S%mae kgld relertipnicedeviess carp etandopdons devigesethpioats ve
for their I not, however, been w t hout
%&gﬁ?‘ﬁ ect roni cad%q’(ﬁ‘lll B, i

limtation. vi ce having a Ioudspeaker that is
i ntended to [ﬂmBﬂleI Hamcﬁlelmdectﬂmnc tlgxpcessadré geimsll;mﬂt@wed)m pu tpovtabla rmad t]lun; or der

for sound from udi 0 transduce be cejved wi thin the t he
user, the odfeP é‘a‘ie?a(ﬁ‘é@ yr%%mf‘c? &7 atéoé‘al V&ﬁcesdﬂtt@?hné’k?@’a %“%th he

el ectroni c dgui®Rid BekifR HRIMAR RURLRUPRIoRYsideI§OMRL 1 PBRL "ctof yet have

progressively greater number of applications and features resident thereon.

[0004] Certain handheld electronic devices have loudspeakers that are intended to be
placed against the ear of a user. Such handheld electronic devices would include
telephones and electronic devices having a telephone capability. Devices of this type
typically include an audio transducer, i.c., a loudspeaker, disposed within a case at an
end of the case. The case typically includes one or more sound openings formed
therein adjacent a sound-producing element of the audio transducer. The sound
openings provide fluid communication between the audio transducer and the
atmosphere surrounding the handheld electronic device to enable sounds produced by
the audio transducer to be transmitted to the atmosphere and to be heard by a user.
While such devices have been generally effective for their intended purposes, such
devices have not, however, been without limitation.

[0005] An electronic device having a loudspeaker that is intended to be held to the
ear typically has a low output volume. In order for sound from the audio transducer
to be received within the ear of the user, the outer ear desirably forms a seal with an
outer surface of the electronic device in the region surrounding a sound opening. On
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1 sonme devices such as a conventional telephone, a sea] can be achieved
between the electronic device and the outer ear nerely by placing the
devi ce against the outer ear. However, with relatively small handhel d

el ectroni c devices, the sound openings can be disposed sufficiently close
to an edge of the electronic device that an effective seal between the

handhel d el e®inicoddviced @VitlE 8s andnidigiotslekleph@n aGeil dag tél dchiebd befi@en the
establish. This is particularly the case with relatively small handhel d

el ectroni c daestwic dayige apddhe pysr pyunedlnty plagng the device ageingidhe owtgaear.
tput t : : : - i t
output tran fﬁb‘\%&;er,a’&utﬁ et C#g%ﬂlgﬁlﬁ%dhé&' %"bgﬁ{)"%\c Qllé%lp,% thd ?dﬁ?ﬁe%?)gclgg% cqt en

di sposed within a case as Sé as possib an edge o r
reasons of clongigmisad sistficiEntly close tarhedpghdlthe ekbaainiodévicedbati amesflegtivecseal v

w |l not include other_ elgectronic conponents that are dj.sposed, for
st ance, betaER B Bandiel GectRmE dcto ondine s seapdre Qifielide ssobifidnel d

el ectroni c dgyk Eul&‘?fiﬁiél cabd/ Qﬁtﬁ%lhb{v&?ghﬁ}{ HRAAHU P ebldnFLidvi@R3RA are

architecture, with the result that electronic conponents typically wll
not be r enotenfigoredtth éngludern rebhtivelycuiall dutart dranstdicet as plossleddspleaitane 8nctaam audi o

t d i i d f . To intentionall di
transducer TRORRdroRter Brotn st R e doSHsenratiefo #hETE e onf o
devi ce havi fge for@hdbnk 88 cOpRetIEE ThhtE, @Hlﬁl{dqaerdraéb%ﬁfcedevﬁiad ieglyeqae of

the case since such a region typically would not be occupied by other
conponent s ofotiinduds ether elsrtconiel eompenenthihat argudisposesIfer ipstance; heveenhdhe i s
unnecessarily 4o Vi esd rab i degihbons W thi.n.an interior
t hereof. [ Oo%léi ° ?Itgngﬂg%ﬁ%loduﬂ% %‘%%difsfhr%a%ﬂ?% Ylgan(ép%l\ﬁ/ ?e&%cné)rrlu\%a Véér%r% a‘frfi 1:\(/’ géy

confi gur at i otypichlhy efriploy Pyri@redotiRuitt bdd rclfiRoRrs fwitlhehatauk Mt tloaathic
shortcomngs in the arl, SUMARY OF THE | NVENTI ON [ 00071, An i nproved
handhel d el etRRoReERts daRically Wiknof hegemof framythe prigidisyit bagid and dignogedy

therein. AN guidhch b ARROHERULS dhl ahlibkefloCQIEWRLSALL Ofb HhdhiohllR, GAY by, and

a nunber of sound openings are fornmed In the case and are I n
comuni cat i caudie trimsdtére foaw kn ydgenat anasd wohkl tgpicalspiresuleimsthe eleandiin getibe

handhel d el ectroni c .devi.ce. The _.sound openi ngs are genefally spaced froma
Cent ral r egi BAYIRE * Y9G EIOR Betprech iR Ato insducss sl (e et Ghife shin g auch
general l'y fag t886n BB vRHEE n6f bé hﬁecﬁp}‘ié& nythBmI Bém 8 of pRNSENERe The
cavity is configured to forma Hel mholtz reSonator that enables the

communi cat i odevide. Stherrgsulhwouldtbet hease divat i/ winescossanil ytlbmg sndihaying aidssivade  and
Egge ﬁglugg gpoqgkggggﬂs“ﬁ%ns ?n%ritgrtﬁérect)fe sound openi ngs from an edge of a

[0006] It thus would be desirable to provide an alternative configuration that can

overcome at least some of the aforementioned shortcomings in the art.

SUMMARY OF THE INVENTION
[0007] An improved handheld electronic device has a case with an elongated cavity
formed therein. An audio transducer is in fluid communication with the cavity, and a
number of sound openings are formed in the case and are in fluid communication with
the cavity and with the atmosphere surrounding the handheld electronic device. The
sound openings are generally spaced from a central region of the audio transducer to
space the sound openings generally farther from an edge of the case than the audio
transducer. The cavity is configured to form a Helmholtz resonator that enables the
communication of sound through the cavity between the audio transducer and the

sound openings. The spacing of the sound openings from an edge of a case helps a



2 user to forma seal between the case and the user's ear to enable sound
fromthe sound openings to enter the ear and to be perceived by the user.
[ 0008] Accordingly, an aspect is to provide an inproved handhel d el ectronic
device having a nunber of sound openings that are spaced from an edge of a
case of the handheld electronic device to help a user forma seal between
a surface ofustrte foinandésd betweler dier ane endltheivsa’ ssead td srmblessenhd fremrths smindt hat
sound output fromthe sound O(Eteq'n s can, be received in the ear. [00091

" Anot her asp&Pf™PEs "tooenf)‘?réli’ﬁ?f’éa%_ SERWCHBBRYPD- el ectronic devi ce that
can be confagg| edx&&dh%y,%%?a&wtoc@maet@ﬁ%%@&@muaeaemeﬂc% to
provide an inproved handhel d el ectronic device having a cavity that can be
confi gured devimgHehwhben of saziod mgpenings thap o spised fives an edge pf ecpaemed)the

response between.an,audio transdu and a_.sound openi ng formed i case
of “the handriraneld GIRHENRIGATT R RooR Er K181 RereRb Rt € SiBics, & s "2

i nproved hang@hehdld eleeéio device and G iRt ehSsuchahatsoM@l YurpasHem thessig@d t han
ot her known devices due to its enhanced audi o output characteristics.
[0012] Accoraieriges candie rgepierst injthe €a3. pr ovi de an i nproved handhel d el ectronic
device, th er f e t ' udi e
conpri si ng imﬁ)gﬂsiﬁﬁlé) tﬂ%n%}‘;egt 1%53@@"9‘{‘1%@6’%’ u§‘|re?g}ﬁh§@?1%gleg@§+?g%‘ﬂgeo%gfﬁ%
surface and Hehwenfigwed tdbvichgivalyfdongiact. cover surface, and an out put
apparatus copprising an audi o transducer disposed_on . the housing. The case
has an i ndeRQUH or\RYISTPSoh ISP Trvd 4B HaPHNed ﬁ@l@bsla’sﬁ?l%m iertavinge
first housi SHF & dj bt Gids W faRghqg At

| east a porﬁggn (g‘ﬁtﬁﬁeé?id?és?g%o e?asagr#ggcg@g&%?g%gé%d tg;%gt | east a
portion of theuknaystespdrsedietweesanf ko thhsducedant atsowml openiigs fosed ibat ween
and fornms a cavi {n th ase . between at | east a portion of the housing
adj acent the°a§‘??ttst¥eh6rﬁg’leﬁlg§§%”fl§c VHffd at least. a portion of the cover

adj acent t hgod11] StAfoRR aspdet {P@SroWde AntiRr&RY iHaddREd BRced RO da¥ies thationg at
|l east a first axis. The audio transducer is in fluid communication with the
cavi ty. The relatigelhizeasigr tq vsesthan othar knovmedevigss fdue rte dtst enbpaged gudicf pufpat
conmmuni cat i oc@lam\é\{t.h.the cavity and the atnosphere. The at |east a first

opening i s space ngl%shg the at least a first axis fromthe audio

transducer. [6X2]3AR0atingy, Msdpedt id ® provide ay iflproed hafaheMeatedranidhiiite,
el ectroni c device, the . . ) . .
the general nature of which can be stated as including a case comprising a housing

and a cover, the housing having a first housing surface and the cover having a first
cover surface, and an output apparatus comprising an audio transducer disposed on
the housing. The case has an indentation formed in at least one of the housing
adjacent the first housing surface and the cover adjacent the first cover surface. At
least a portion of the first cover surface is disposed on at least a portion of the first
housing surface. The indentation is disposed between and forms a cavity in the case
between at least a portion of the housing adjacent the first housing surface and at least
a portion of the cover adjacent the first cover surface, with the cavity being elongated
along at least a first axis. The audio transducer is in fluid communication with the
cavity. The case has at least a first opening formed therein in fluid communication
with the cavity and the atmosphere. The at least a first opening is spaced along the at
least a first axis from the audio transducer.

[0013] Another aspect is to provide an improved handheld electronic device, the
general nature of which can be stated as including a case having a cavity formed
therein, the cavity being elongated along at least a first axis, and an operational
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general nature of which can be stated as including a case having a cavity
formed therein, the cavity being elongated along at |least a first axis,
and an operational 3 apparatus that includes an output apparatus
conprising an audi o transducer and a structure disposed on the case. The
audi o transducer is disposed adjacent the structure, and the cavity

ext ends bet vapparatusfthatsincinded b @ntpad jappantustdoenpaisthigoart patis dransducennod a
second position adj.acent the structure. The audi,0o transduce in fluid

n i,S i
Communi cat | SHURPE SRESCa0R S o o Bk S EpasBert 1S LBippeseq HERRERST or med
therein in ghbtinh GRIMALYAGRY AR Hebwddh®: ﬁn%ﬁ’f;&s%icﬁh”ﬂlg‘a%ﬁtﬁhé A1 taRambar €.
The at least a first opening is spaced along the alt least a first axis
fromthe audind 2 saergdupesitior] @Gihdant Athet dtexctuas pethe iagdipotrgsdutedeisan flwdr oved
handhel d el ectroni.c devi.ce, the neral, nature of which n be,stated as
i ncl udi ng a CHTRHGHSP Mg 8a‘ﬂ'i¥ug’iei’r?gca§%%PS£t‘ Iea trst,tlfsi ?P&Ilﬁ‘éigFﬂ%‘F HEFTHY a
first housi Mg EbmatMication Wit RNGVIIa\WnAgvith thd stnokgige. THUETaBC&ust @ first
processor apparatus conprising a processor and a nenory di sposed on the
housi ng, andPshingig spacedadipag et leagmplinssaxigram theandio transddeicer and a
di splay di d e I | Spl gy I apd a
connecti on z%@giatﬂg{étﬁe?oaﬁ ée)cgﬁéegg\’ﬂré‘ﬁg‘% %‘Iﬁ%‘#’%ﬁ’é’gg@ﬁ%@%ggg 8%8 ‘%ﬁgehg%si ng
has an i nt erdeaéral gueroffudiicie dan bdheaed as inkhedifi® b shsegoh@psisigv lagingfamd ned
therein in comrupication with the interior region, wth_ at | east portion
of the firstlehodds ﬁv@u%& haviegritiny russs sufasajandcthe 1Ffaﬁehawsnd'o§£st 1S east
a portion of i i I ST o1 i rd i fiacent
The w ndow, “Shacac Moo BYor bpllR aRfiritnk  fobclfor Bl Bl oy BB LR T on
at | east a lposingoandfant meplht aggardtos somgrising f ac eudid Heansdursr iapdaa displeagyt

artially transl ugen and at |east a portion of the |l ens overlies, at
Panst a por (ORSH OF His henipaubs fipiay SouliSisng & sgpen 1 & FoEaLpRaTes

adj acent t heoph&td@yith NRe ?ﬁ)%esshﬁﬁpﬁq?athﬂd?ﬁé ablang hey ﬁiﬁﬁmtéﬁbr%%iph%ﬁﬁed)ne of
‘the housing adjacent the Tirst housing surface and the | ens adjacent the
first |ens dhetimedhekionsing has 2 warlomaformed thereiy irg¢onpovridativarwideheantariotor m ng
a cavity in__t.he case, phetween..at as ortion of, the.houskng. adjacent
Cheti 3t ndseiofvaRF: B sithet PR Ile Sk Mo IR PR B e
first lens syintiene. AThérstddpdatibn dFHE Gdplay & Hispddediwitli The hieAdd fagiod t h

the cavity. The case has at |least a first opening formed therein in fluid
comuni cat i cdiaseriihe yandawsi and ai epst & portionofghe fisst lepspryfare ispdiiseiremnt oF

THE DRAW NGYepst o portion of the first housing surface. The lens is at least partially translucent,

and at least a portion of the lens overlies at least a portion of the window and at least a
portion of the screen adjacent the window. The case has an indentation formed in at
least one of the housing adjacent the first housing surface and the lens adjacent the
first lens surface, with the indentation being disposed between and forming a cavity in
the case between at least a portion of the housing adjacent the first housing surface
and at least a portion of the lens adjacent the first lens surface. The audio transducer
is in fluid communication with the cavity. The case has at least a first opening formed

therein in fluid communication with the cavity and the atmosphere.




[ 00151 A further understanding can be gained fromthe follow ng Description
of the Preferred Enbodi nent when read in conjunction with the acconpanying
drawings in which: [00161 Fig. 1 is a front elevational view of an

i nproved handhel d el ectronic device; [00171 Fig. 2 is a schematic
depiction of the handheld el ectronic device of Fig. 1; 100181 Fig. 3 is an
enl arged front el evati onaBRIBFERESCRIPTION ORTHE DRyeWmsa8hel d el ectronic

device of Fig. .1; [0Q0191 Fig. 4.is a perspective view of portion_qf the
handhel d el é@llﬁtn%gﬂ‘é\% e@erstmb%iarweggélseqc éma t@%@ﬁwﬁ%& chama% of Hien

al ong l'ine prefetbd Enthodfnert 3h tedd B cdjunRtifn WitAWhe hé@oh@ﬁn}iﬁ Bhdhing ineXCept
having a | ens of the handheld el ectronfc dew ce renoved, an% [0022] Fig. 7
is a view ofwhiclportion of an interior region of the handheld el ectronic

devi ce of Fi . 400231 Simlar.n rals refer to simJlar parts throughout
the spect 11 Lo, Fie dada et plekitiqpHiries okap Ensters ENBEB Ve LD B STy

i mproved haigingl d res oGk 2 QBhdmAR \lepRtifn b thehdhRl Ce GRS Edvice df'Fi%z.'lg- 1 and
is depicted schematically in Fig. 2. The exenplary handhel d el ectronic
device 4 i iRMNSHedim Tasenanlpgad hnichlevafianik pissedf arpostiar af ithenhandhpldar at us
that can be e§&hgn}codew%§%?%is?; an input apparatus 8, an output apparatus 12,
and a processor apparat us 6 The processor apparatus 16 includes a

processor 10019y Figei®kpeRAPectiveeidw OLLHGION of theMdRA elbCifoningévdgrse and
Wi thout [imtation m croprocessor (JtP) and is responsive to inputs

. a, : ! 3
from the i niOR20hpFig-axis s sectional Yipw s fken glongbine St4oklis 40 the out put

apparatus 1 e 0, 0L nd Sc:al: L jter 1 I

menory 20 ci‘%"igi aFE / gﬁg%’o{rhegr‘r’osflgmgf t(k&kf. %gﬁ%é?:%%é EE&W t%enﬁg%drhyglfher
menory devi cés:trohi0RSice Thrmovadpand appar at us 8 i ncludes a schematically

depi cted ke 24 disposed on the case 6. Exanples of ha ld el ectronic
devi ces ar e)ﬁ?@gﬂ uéé%i ﬂ% 3)VIew ‘ngﬁﬁ?ffmnﬂg@ 1R eHICEIon o;ﬁ%e B?Jﬂiggf“bgﬁftmcch are
i ncor por at edjeibelo@irgy. @nce herein. [00261 As can be seen in Fig. 1, the case
6 has a nunmber of sound openings 28 fornmed therein. As enpl oyed herein,

t he expressil®#3] a Simitaorunydrals sefdr teaimied ps thiohghawbtheshedificatioher broadly to
any nonzero quantity, including a quantity of one. The 5

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0024] An improved handheld electronic device 4 is indicated generally in .Fig. 1
and is depicted schematically in Fig. 2. The exemplary handheld electronic device 4
includes a case 6 upon which is disposed an operational apparatus that can be said to
comprise an input apparatus 8, an output apparatus 12, and a processor apparatus 16.
The processor apparatus 16 includes a processor 18 and a memory 20. The processor
18 may be, for insiance and without limitation, a microprocessor (uP) and is
responsive to inputs from the input apparatus 8 and provides output signals to the
output apparatus 12. The processor 18 also interfaces with the memory 20. The
memory 20 can be any one or more of RAM, ROM, EPROM, EEPROM, and/or other
memory devices.

[0025] The input apparatus 8 includes a schematically depicted keypad 24 disposed
on the case 6. Examples of handheld electronic devices are included in U.S. Patent
Nos. 6,452,588 and 6,489,950 which are incorporated by reference herein.

[0026] As can be seen in Fig. 1, the case 6 has a number of sound openings 28
formed therein. As employed herein, the expression “a number of” and variations
thereof shall refer broadly to any nonzero quantity, including a quantity of one. The
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sound openi ngs 28 are advantageously spaced froma first edge 32 of the
handhel d el ectronic device 4 and can generally be said to be forned in the
case 6 at a front surface 36 of the handhel d el ectronic device 4. The
spaci ng of the sound openings 28 fromthe first edge 32 advant ageously
enabl es the user to forma seal between the wuser's car and the front
surface 36, smﬁd: bp@ﬁ‘nagsl % artermivumageomlw'@awbﬁmmcb firso ddg@ 42 of Inlnmhghlh&]lde
sound openin Io ed herei

t he .ex sio eal "
variations t reelr: éﬂe AR gpn 5%%5913?5&5 tp ef% e mﬁwﬂr %%baém%@w t Wo
articles wrsaffséensé&mghsm\emaemtb ddkcd N B GaBinglof the sobd gﬁgrs]hagsa ene

articles, is resisted. [00271 The case 6 includés a hou5|ng 4

44, with thdrdmrke fisstiedged2 afivegegesaislynenables tiissendo 46rm Iarsealhbetwcgs&m
enbodi nent the, Iens 44 . ¢ e id,fto,.s rv 13548 ,cov

inder st ood 1HEE® Gt 15 Bt GpiRtsy . G BIEN R AFER het apRILPRpecd
enbodi ment s.thrbagh RS Sbidl dPerings pglesag eiﬂpwedpmrélhomé@x@é@m rRar fArtion
52 (Fig. 7). Fig. 6 generally depicts the handhel d el ectronic device 4 with
the | ens 44 varispgisetheraof ghaly ra%puh;@%ﬂy ﬁ@ s apghed alt@rlfa@@tbqﬁwm thew jagtéclap wi t h
the front p d | IS best
shown in Fi é’l}ﬁééglﬂ fﬁédﬁror%{n%s%lb%é%tg gsg%&'\?\n h Sn%cfg&t?‘f;nsducer

hol e 60 for @d27] hamei duse -H'lﬁlcfl.fdei'lfa mﬁxﬂgew ap@rat leﬁmsm 48thathe 18625 Whaiing
assenbl ed toget her have,a hollow interior n 64 (F| . 7) disposed
general | y t Hitnosed o dee b w&ﬁ%dé@vﬂ%megeqtﬁr@@ﬁmtélﬁleaﬁ%qaﬂ bersgid 9t eri or

regi on lfﬂt?eﬁ Jg,qéés ace 68
(Fig. 6) d| sposé%l(1 Jﬁ%ﬁé’éﬁ%ﬁhg%ﬁ%’st& g\;t\ﬁaéé)%[rn e()%gpgésrgtg% exe‘!:rﬂﬂa?é{“c _
enbodi ment , d:lffaeﬁirmnbodmmemmnﬂ"hdaouskmtiﬁumimles a(ﬁroht)pmadn ﬂaanélarreamwmam whi ch

the | 44 d. Th t. h ' 1l
i Sposed 1 n VHES o0 FiE e gAY doRie e ape el slctonic SRuted A edeb 4
Fig. 4, the ;pQaSed4Fipas depitisithd hArﬁlﬁéldSéﬂéJt@% Je%me\ahﬁﬁh ﬁ%ﬁ@ﬁi'p‘éﬁmﬂ Aof i 1 st

|l ens surface 72 is glspose on the first housing surface 68. [00291 As can
further be ghehowsing#@additionally rermaveds 4Ahideainshomain tFg. i6o the7igortt porting 48

t herei n adj ent the first lens,surf | .ens. 44 t inclu a
l'oor port ) aeaavndgiy BERY = FENRHARERP Srmed thorriEh Thdropt 51 BERHER o
having a f|C¥F¥arﬁ1l«BQf@H@1 SdemBlei agetier hi 4 RAIRA RitdridR rdfon SN EFikeNigbsal so
has a peripheral surface 88 adjacent the _indentation 76 that extends

bet ween t he ggghy shprebgtweqy THiegvindawioris in pempauBigatiopowitly she inferige Fegitier v
about the i ntation 76 is indicated generally at the numeral 92 on the

portion of the first lens surface 72 surrounding the indentation 76. It can
be seen that[0028] The front portion 48 includes a first housing surface 68 (Fig. 6) disposed

adjacent the window 56. In the pfesent exemplary embodiment, the front portion 48
has a seat 70 formed therein within which the lens 44 is disposed. The first housing
surface 68 is generally disposed in the front portion 48 within the seat 70. As can be
seen in Fig. 4, the lens 44 has a first lens surface 72. When assembled, the first lens
surface 72 is disposed on the first housing surface 68.

[0029] As can further be seen in Fig. 4, the lens 44 has an indentation 76 formed
therein adjacent the first lens surface 72. The lens 44 thus includes a floor portion 80
adjacent the indentation 76, with the floor portion 80 having a floor surface 84
adjacent the indentation 76. The lens 44 also has a peripheral surface 88 adjacent the
indentation 76 that extends between the floor surface 84 and the first lens surface 72.
A periphery about the indentation 76 is indicated generally at the numeral 92 on the
portion of the first lens surface 72 surrounding the indentation 76. It can be seen that
the sound openings 28 are formed in the floor portion 80 of the lens 44.
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t he sound openings 28 are fornmed in the floor portion 80 of the lens 44. 6
[ 00301 When the first lens surface 72 is disposed on the first housing
surface 68, the periphery 92 about the indentation 76 is sealed to the
opposi ng portion of the first housing surface 68 to forma substantially
seal ed cavity 96 between at |east a portion of the |lens 44 adjacent the
first | ens q0030dcewken tirdirat lecheasfaca 7p iy disposed bn thwefilsbhmising séffaceadl, dloent

of  ways, o QERPREYYE AOGH dhe RN aR R veted (R fon SRporBFALe g ng
techni ques, @Rdingldiffabd 6€to PR3 dhbhlanfidlRARITLERHE Batveb gt Rt ialporBéh | S

substantially seal ed, except that the transducer hole 60 and the sound
openi ngs 28 eirthe lens At aididced iwufiist len surfaget’d aad at leastarpogionodt thébowusing 46/ 96

dwth th i f. th i 9 h i 96 | |
o o 1, 0 LB R e S ST S e o SR8 8 010 2

axis 100 is waysepichthsSyigs fhanist aF hdhaRined Wadinditédiniqhes, fdefhg fadhhigeey, &dd As
can be understood fromFigs. 4 and 5, the cavity 96 is el ongated al ong
anot her axi sthedikinsverse to the first axis 100, whereby the cavity 96 can

b idt e [-NA 1.5t ' d
the axi s tranotly oot RadufioBl g By UG e RitpRiT (Hll ofF sl ETT,
5, the soundirapdniendnle?B0 iand tthe s@undsaitnings X8k dh Vlvedrieosintinivatiex twethdan

t hrough the floor portion 80 al gong a second axjs 108, that_js or.iented
subst ant i al | {tiF wggtbﬁéew% 9% rradwitly the, exterianpt they ¢y conf Tb‘a RYOHS F n

other embodi a%ecﬁzﬁ@n%@%?ét%%iin%igﬁs@(g%e&zz&i , attiﬁéﬁuﬂﬂqﬁf(ﬁ)tiﬂ(}qg.i@ Thdfrst 3 and

7, the output apparatus 12 inclu i 0 transducer 112 and a di spl ay
116 di sposedaon 10Res rersntqdosutistnti@ily phrallble whthuthienfjoor4@irfath d4audisocan be

transducer 112 in t resent , ex le is a | qudspeaker disposed jn a.

Fecept ac e 19Eend T GREY 1t Fllar: P BN 89 B g e rkpE Ht R fites
screen 120  guikvers€ &6 MRS Fits® AxBPIY, ¥tefcbi2fte cAtity 9b Thh 3% shibtobd eloigatadidi O
transducer 112 are di égosed within the interior region 64 of the housing

40. The scrednang2plang defingsdnecthie figdjoxnisd 90 and dhapxtrdomss@satharetss vi si bl e
h h th j . di d L f
I ough e O T R PR is RRSr el Gr E

housi ng 40. I's ‘unders at nosphere 1s

the exteriorexdnpléie datodiright 4Qtenfl GR3Agh Thefleaeds 80 appparktowl dd4d 108
connected (not shown in Fig..7) with the processor apBarat us_16. , As .can be
seen in Fi g. that isiosiented substantiphly guthegonal jo Hiedystaxs 100." Other configurations in

other embodiments are possible.

[0033] Asis best understood in Figs. 3 and 7, the output apparatus 12 includes an
audio transducer 112 and a display 116 disposed on the rear portion 52 of the housing
40. The audio transducer 112 in the present example is a loudspeaker disposed in a
receptacle 128 (Fig. 7) on the rear portion 52. The display 116 includes a screen 120
and a connection apparatus 124. The display 116 and the audio transducer 112 are
disposed within the interior region 64 of the housing 40. The screen 120 is disposed
adjacent the window 56 and is visible through the window 56 to an observer disposed
at the exterior of the housing 40. It is understood that the atmosphere is disposed
generally at the exterior of the housing 40.

[0034] The connection apparatus 124 is connected (not shown in Fig. 7) with the
processor apparatus 16. As can be seen in Fig. 7, the audio transducer 112 disposed
in the receptacle 128 is disposed adjacent the connection apparatus 124 of the display
116. As is understood in the relevant art, the display 116 is a unitary structure, and
the connection apparatus 124 provides the means by which the screen 120 is
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in the receptacle 128 is disposed adjacent the connection apparatus 124 of
the display 116. As is understood in the relevant art, the display 116 is
a unitary structure, and the connection apparatus 124 provi des the neans
by which the screen 120 is 7 operatively connected with the processor
apparatus 16 to enable signals fromthe processor apparatus 16 to be
provi ded to dpeeativelyeeonnt2ed fwikth ies paicessut ppparati®A85p habksdighald Fidm she

depicted in Fig. 7 as bei di sposed .atgp a soynd-.produgcin el enent of the
audi o transcﬂieg’ﬁsﬁfﬁpar?ﬂ’éqgé%k%?r%’ggdf%ﬁ?f‘wﬁcé"egg%g_ﬁgd%? ‘_Putg‘ﬁe under si de
(not expresghyssjiemi %Eﬁ&t ey i d‘%ic@éd nhapfy QQBeiﬂgﬁfsB%d‘hﬁ)[ﬂ Dsdub@-fr6 8
surroundi ng the transducer hole 60 to %row de substantially airtight seal
bet ween t he elemelitooff thensguatlic grangdienrld2t h@he rgasktet pld2t fooms 48 sealhigatnsetiabl es

d d by, th di o t d 112,.tp t | th h th ity 96
et ween ¢ ho iiglin, Bt eSO HIRGY HRkeidh o aBe JERY rsstifh W RO R rSHRY | Lne
44 is at | eagfroRAdihl ®d trarlsi@dds holeI toRehias a k@RtHRRY hir@dht ¥ed) befdeR $hd he

screen 120. As enployed herein, the expression "translucent” and varijations
t hereof shaudia wimsduearddadlapdithe foglpartioy 48hwhichenpblessaund pgedised by dhe | i ght
and may i ncl tran r | i reinet tght i s t 1 | t hout
appreci abl e E{si,llggq &%I%Sldﬁger:@attﬁar}{avg#&é}}(%stﬂhﬁ%? ‘%h%%én P%ﬁéfe 8+ iﬁﬁ? %&32@# :hgﬁt éJt’waves
travel i ng t hewahdscingdbpehid@328. As can be understood fromFig. 3, the audio
transducer 112 is disposed., closely adjacent the first edge 32 of_ the case

6. The cent dP83&d; Theclenpdrhds @esst hadially trapslucen apd gt keastimagially yktlieadhs i r st
edge 32 tha er i « »

exenpl ary e:}‘{?ge(?:ﬁﬁ%&)t Aét)%%lbfggﬁ(?le{%e@f rﬂ% ﬂe ig%églﬁg #ésrll%é lg}%:e&rn}ai‘/fgﬁﬁ?%?ﬁr}gﬁeggt ed
general |y byshalieefel demnibnto efquakity thatapeaohits ¢he padsegc0f liglt and hrayy incbude[D038]
The cavity 96 in the present ex l.Lary enbodinent. is configured to forma
ety detRren TRLD B SR da He T as HABA AP oLt S S Sk or
112 to be riga&isuRA niddhip ytaﬂ't%rﬁélﬁ%éi‘/%&évél'iﬁh%e@&mduﬂﬁ.o the interior of

the cavity 96, and out of the sound openi ngs 28 where the sounds can be
heard by a U8@¥7] shglsamdbevmsierstdnd fromr Fighds thomndid tmansdeder Jd2vie edisponed

oxempiary cnnennitieo e WA 33 dulf of AE et Bl SBREb e 28 o

about 150 cudt gpatict IFhrffd Eotn thal firbtidgh 30thAT a Sifdri o thcPdud@@antlicdd@12. In
appropriate. In the present exenplary enbodinent, the centers of the sound
openi ngs 28 theerespricxgmplasy embadimeat, the ¢eantrs b the audiorransducer £ isdadjeated . and

the spacing, ge%%&ﬁl?rb&ttﬁé ﬁﬁ@&ﬁéﬂt of the transducer hole 60, as in Fig. 6.

[0038] The cavity 96 in the present exemplary embodiment is configured to form a
Helmbholtz resonator that enables sounds produced by the audio transducer 112 to be
received through the transducer hole 60, into the interior of the cavity 96, and out of
the sound openings 28 where the sounds can be heard by a user, such as when the user
has formed a seal between the user’s ear and the front surface 36 of the case 6. In the
present exemplary embodiment, the cavity 96 has an interior volume on the order of
about 150 cubic millimeters, although other configurations may be appropriate. In the
present exemplary embodiment, the centers of the sound openings 28 are spaced
about 13-16 millimeters from the first edge 32, and the spacing, center-to-center,
between the outermost sound openings 28 is about 10-12 millimeters, although other
configurations may be appropriate.

[0039] The exemplary indentation 76 is formed in the lens 44 and is of a depth of
about 0.6-0.8 millimeters, although other configurations could be employed. It is also
noted that in other embodiments a portion of the indentation 76 could be formed in
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bet ween the outernost sound openings 28 is about 10-12 mllineters,

al t hough other configurations nmay be appropriate. [0039] The exenpl ary
indentation 76 is formed in the lens 44 and is of a depth of about 0.6-0.8
mllimeters, although other configurations could be enployed. It is also
noted that in other enbodinments a portion of the indentation 76 could be
formed in 8&hé H@nt ponionpm bf the Hdhsiniz 4mer1ﬂhoutsdepgrtﬁl(g Mmhhmpredanarohbem from

t he present concep That avity. 96 i.n hoth the
ens 44 and NRE 1o i SRyLa P él%‘ﬂéﬂ%ﬁ A mh‘éotﬁéﬁifﬂ é% ? PSRE 4%0401
It is under (s)&egaqmtl%gﬁ tHeSleSip %}p fmgﬂl cation typically occurs in the range

of about 300-3400 hert z, a transducer such as the aut_:ll o transducer
112 typi cali0840dpdt &t mﬂcrsquhma%&ph@mcmicaﬁangepicﬂiye ogeil$ i theamsgiucer

112 typicall Wi e fre ove 200 rtz .on

ol at]vely 1Pt eoBuaR) Tere SREMH o SR BLS Se s ovidBa Ty RbRE bRy
96, the trangpiesl Rs 6F theaBOl- %OUH&‘{Z% ad M%ﬂﬂgﬁar%ﬁ ée 1M PNGsicdln; about
3000 hertz, ?]hus%gﬁg&b ?/l ng those rel ati ve? hi gher freqllljenm esﬁ?ﬁa?

';ypl cgl |y woulldpiodues fraque@rllas ﬁb@J%@@ahdrtﬁawéy iat adélafw@rhltv\mmmmmeo The o
ransducer r e
Hel mhol t z rtja%e aogr9 rgsrog\%ﬁogl dg‘bd‘%aﬁ%n@eagéew@ caZn gg:teaggcllu%%;[ e Con |§El%2d to

provi de rels®uh¥ p¢nibgs D8ris &uﬁhcbtd ebQRMBB0I leree thii anpleypgcihesd hdativehe
audi o response of the _audio transducer 112 by itself It is_noted that the

audi o si gnal gk fesaerdey that ﬁ@lcaéladwlflrb&n%tomeeéaﬂvrbzsraalb appliiudg fram the
subj ect of digid g%?sﬁh%}ai 1t2|2 eaﬁ§ %gg%rgﬂ% %ﬁg{sggbtﬂgr frgﬁluéﬁﬁleé‘%fﬁh%t | &s gg&f ghé hat

t akes into consi ation onse o0
provi de an didelndoltz desphatabpeovideddhietheycase 6 wan batsakihe lxaonwnﬁgmpd reo pgevids.

0041] The c¢ 96 't hus ,advant ageousl y, enabl es .t he, so en 81to
e spaced dREVPYCHIE SEARLTEORPAR PR FTin SRR HEh dhabtp SRR ST 92 1o
a position afdié ﬁiangdhlséref 1208y #sQRY 1t Renbikd Thataké %ué-lg%%n-ﬁlfhegéﬂéﬁﬂt&i byansducer

112, being i luid comunication wth the cavity 96 tThough the transducer
hol e 60, enaaaldastrs@dnm 1112 ern typicellnthdi sablepmfgﬂgltﬁérslgnala)m@ﬁsmeg eording (f,fat ed

to the interior of.the 96. . The 28 whi ch,are
P uf o commuriioaerdt moe ot Hiehong ArusiEaiogy BF HEueEy rHipoll S e
at nospher e, @n@bir6vigeuh B%erhll deHRBIE B3qubhe Aiplitat tHeaBaRtleMhinks 28. and
provided to the cavity 96 to be transmtted through the cavity 96, through

the sound dp&lngEhcrgavityng® ithisoadveatageonsipkegbles the sound openings 28’ to be
spaced away from a position directly above the audio transducer 112 to a position

offset therefrom along the first axis 100. The audio transducer 112, being in fluid
communication with the cavity 96 though the transducer hole 60, enables sounds from
the audio transducer 112 to be communicated to the interior of the cavity 96. The
sound openings 28, which are in fluid communication with both the interior of the
cavity 96 and the atmosphere, enable sounds produced by the audio transducer 112
and provided to the cavity 96 to be transmitted through the cavity 96, through the
sound openings 28, and into the atmosphere.
[0042] In this regard, when the user has at least partially formed a seal between the
user’s ear and the front surface 36 of the case 6, the sounds desirably can enter the ear
and can be accurately perceived by the user. The cavity 96 is thus configured to
extend between a first position adjacent (i.e., above, from the perspective of Fig. 3)
the audio transducer 112, and thus adjacent (i.e., above, from the perspective of Fig.
3) the transducer hole 60, and a second position adjacent (i.e., above, from the
perspective of Fig. 3) the display 116. It can be understood that the display 116
9



[00421 In this regard, when the user has at |east partially formed a seal
between the wuser's car and the front surface 36 of the case 6, the sounds
desirably can enter the ear and can be accurately perceived by the user.
The cavity 96 is thus configured to extend between a first position

adj acent (i.e., above, fromthe perspective of Fig. 3) the audio
transducer ktdesand linhitiag dchitaeantstrttuie thath@ite placeaenttdfahd sudip @ahddveerof
Fig. 3) the transducer hole 60, and a second position ad:ac%pt (i.e.,
above, fromklRdo apwsidionat mpst hiageny bubyotiahavey (éqw&@e nergpectiye ehligps) the

under st ood qﬁﬁﬁ §{¥%_display 116 9 serves as a limting feature or
structure tha Tin1ts pl acenment of the audio transducer 112 to a position
at nost adj §#E3], Thetcaniot 9@ bimaatagbousiy ¢dablep dicsypand bpaningds 28itg be Ppditiommel

di splay 116. [0043] The cayity, 96. advant ageousl y.enahl.es the saund eni ngs
28" Fo e podir Braipn it 5 Setdbie gt Ehar o Bu 6 BrEdrsr BRanERe ShAks! on

of sound I Nt@efear Qﬁtﬁéﬁtﬂ{]arﬁﬁulérﬁ%gaﬂ%f e ﬁ&Eisﬁ“iéZ&Hb‘N% oPRd hnidid Handde@ar d for

the precise location of the audi o transducer reover, the sound

openi ngs 28 HRe Mprowet, theosognt opehings 28 axd spat@Dalbng thet fist axis 48 duese thehol e

60. It additionall an.be seen that the sound eni ngs 28, f th

per spect i ve ogis? iRl piSHohallean b 8 Do IREPLPR Boiingy 26 Bl B g
nore  speci fiegesplebtive 8f HAg! BODvely tClesANN SO oAPPBI dikplay UA4. and, ndre
under st ood, however, that other configurations of the cavity 96 and ot her
posi t i oni ngspesificlly, aopprtion pé tha gennectdonppnyrates &bt It & winlersiaedi boveddisducer
112 and/ or wj I . . nd
openi ngs. 28 BaE WL ors 1R i A §B3RA Sthek BB ) Gfing bREHITRY')
woul d not be2&dwilpesspett ab thicautiverasdwen 128nhdAbrevieh tdipyct af thefidt edgedbin
Spect f1 ¢ enthSTRAYEL T HATRRENIED A 3k Be BB dRE FIooia Wsdbeit L% ¢
wi |l be apprgepat i 1 i HoceTo [Nt i ons
and alter na%%?\k}gésﬁtg Wﬂgtsigl%ggfgﬁ) éssgggh{vc?t tgg Sﬁg%ne?iﬁla&?ﬁﬁeﬁil%%t ofe ﬂtu‘tﬁgE
overal | teachtenfges with theaiseds sishd parcepticicefthesergdn/12( he parti cul ar

| ts.dj sclosed t.to be. illustrati | d.not linjti
e 10 he s T o WRRE sk isrshRneS A e Ttibtal hrEheh dfu et F tsteldt h of
the claims appendeshppadatadybyaiihsa! dkiauiny ahenif thitei8fus HBdEeMiddd atthat is

clained is:
alternatives to those details could be developed in light of the overall teachings of the

disclosure. Accordingly, the particular arrangements disclosed are meant to be
illustrative only and not limiting as to the scope of the invention which is to be given

the full breadth of the claims appended and any and all equivalents thereof.
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1. A handhel d el ectronic device conprising: a case conprising a housing and
a cover, the housing having a first housing surface and the cover having a
first cover surface; an output apparatus conprising an audi o transducer and
a display disposed on the housing; the case having an indentation forned
in at |east one of the housing adjacent the first housing surface and the
cover adjacent the first cover surface; at |east a portion of the first
cover surface being disposed on at |east a portion of the first housing
surface; the indentation being di spQ etween and formng a cavity in the
case between at |east a portion of ousi ng adj acent the first housing
surface aWtlats clhassltisia portion of the cover adjacent the first cover
surface, the cavity, i . |.east a first axis and

di sposed adj agle'nt t‘%?ﬁié?lﬁg‘dﬁ%%ﬁ%gﬁ%&,ﬁg?%"%%m )| ay; the audi o transducer
being in flui c exsmrenripeigngohhopsing antba caver, yhe hensmgabaving ¢iflgt eusingast a
first opegi-fage &R 1HE ot ®afing al fitsf dovbdazgaini cation wth the cavity and the
at nosphere; and the at |east a fjirst openin ein paced al.on he at

|l east a first FUPHABRAURHE CO&?H@@gt@aﬁgﬁhgg‘FsB‘er g“?ﬁé’ ‘i‘%‘gﬂ@hg}sﬂ&é}ié’& ronic
devi ce ofth€hausing; wherein the indentation and the at |east a first opening
are forned in . . dhe.. %gl r Oni A . b 2
wherein the co&\}ggasrégl\ﬁgm?eaﬁénd . "fé‘?ﬁl_?s a’fiqflggggﬁﬁgal???g&&fhglrﬁ%ﬁélﬁ(ﬁgggn . 4. The
handhel d @isebeusingisorfaesvandehe toer afliarent Witeclirei epvenmriaesier conprises a floor
portion adj acefiedsh pbReANIAhe Fst b durREE bEIRE WispPsed D Mdeddt hlpdftfonsur face
adj acent ttﬂg i.ndentation, the cover further conprising a peripheral surface
adj acent fHae firsy ping $Uskces he peri pheral surface being di sposed between

t he floor surfthemdamdtiidihbeing dispdsed devees uid fiemingt heavity il dehsesbdtweent axi S
being dis ralcl | | ek wi.t h .00 . handhel d
el ectroni @qgggﬁggﬂg)fl ao&t%? %&%ﬁi\ﬁhaglﬂaggg tpﬁguﬁi(])lﬂl_fé "rg_guzg%gé %ﬁéé%lg%&gl}%gt}@ seal ed
t oget her efdbercoverdiacestidhe/first coves suefade; phe @Vitnbeing ¢lrapafedplopg pbleny adevi ce
conpri si Nigr 8i6 FREABFEED ddjaccnld, bid hortmthdl R @dphy; di € cavity being

el ongated al ong at_ |least a .. . o . .
g t%e audio transducer being in fluid communication with the cavity;

the case having at least a first opening formed therein in fluid communication
with the cavity and the atmosphere; and

the at least a first opening being spaced along the at least a first axis from the
audio transducer.

2. The handheld electronic device of Claim 1 wherein the indentation and
the at least a first opening are formed in the cover.

3. The handheld electronic device of Claim 2 wherein the cover is a lens
that is at least partially translucent.

4. The handheld electronic device of Claim 2 wherein the cover comprises
a floor portion adjacent the indentation, the floor portion having a floor surface
adjacent the indentation, the cover further comprising a peripheral surface adjacent the
indentation, the peripheral surface being disposed between the floor surface and the
first cover surface, the at least a first axis being disposed generally parallel with the
floor surface.

5. The handheld electronic device of Claim 1 wherein the housing and the
cover are sealed together about a periphery of the cavity.

6. A handheld electronic device comprising:

a case having a cavity formed therein, the cavity being elongated along at least a
first axis;
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first axis; 11 an operational apparatus that includes an output apparatus
conprising an audio transducer and a structure di sposed on the case; the
audi o transducer being di sposed adjacent to, and not behind, the structure;
the cavity extending between a first position adjacent the audio transducer
and a second position adjacent the structure; the audio transducer being
in fluid comnunication wwth the cavity; the case having at least a first
opening formed therein in fluid conmunication wth the cavity and with the
at nosphere; and the at least a first a enin beingf aced .al ong t he at
least a first SoRTouH FRaracs it neindien aupot apparefis RERERLE A EB oni ¢
devi ce of tr@isducer Gndvh stredtuwretdiposgieomthe cast  appar at us conpri ses a processor,
and wherein t hie QiR &fgl?é}f B> diS IR hdjfcen odhédoﬁ(%ehing,h@me ggﬁﬁgé’

conprising a screen an _connection apparatu$ connecte
processor, t hethe saHvcaxteadingdissvenn asfitst peritiemadiacent the gudio transdpger aid Rdhel d

el ect r oni gecofypsstioafadfdcantmdstir@ie; N the case conprises a housing and a

cover, the houging.having a first housing surface apd the cover having a

first cover Su&fg@%?%gﬁggs@%%fﬂﬂg ﬂfoéft‘?"gﬁﬂ‘?&f‘wg'd in at |east one

of the housi ngthadpseckeaving fteleast iar Stst bpemag fprmed ftleerein anduid eoroomeicatan acent

the first . . tion of the first cover surface
BNl DG R, oA

bei ng di spos on ) [ of the first housing surface; and the
i ndent ati on f othaiahdpaste fish wpesing heing spregd lengdbe at Irastye Bt axis |fegum they
portion gfdié henddgersi Ng adj acent the first housing surface and at |east a

SEATE A e T RO O T N
first opeappagtar @nfpriseea piotedshe and wdiereimtic ompat eppardtineconprises a display ens t hat
5 b, R S KGRI ol TR Uiy ERRREL e
di r ect i onPEcessef, sheseonperdion,apparatyp deiag theajtrugtirer pendi cul ar to the at | east
a fi rst axis. g, The handheld electronic device of Claim 6 wherein the case comprises a
housing and a cover, the housing having a first housing surface and the cover having a
first cover surface;
the case having an indentation formed in at least one of the housing adjacent the
first housing surface and the cover adjacent the first cover surface;
at least a portion of the first cover surface being disposed on at least a portion
of the first housing surface; and
the indentation forming the cavity and being disposed between at least a portion
of the housing adjacent the first housing surface and at least a portion of the cover
adjacent the first cover surface.
9. The handheld electronic device of Claim 8 wherein the indentation and
the at least a first opening are formed in the cover, and wherein the cover is a lens that
is at least partially translucent.
10.  The handheld electronic device of Claim 9 wherein the at least a first
opening extends through the lens in a direction along a second axis substantially
perpendicular to the at least a first axis.
11.  The handheld electronic device of Claim 8 wherein the housing and the
cover are sealed together about the periphery of the cavity.
12.  The handheld electronic device of Claim 7 wherein the at least a first
opening overlies at least a portion of the connection apparatus.
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11. The handhel d el ectronic device of Claim8 wherein the housing and the
cover are seal ed together about the periphery of the cavity. 12. The
handhel d el ectronic device of Claim7 wherein the at least a first opening
overlies at least a portion of the connection apparatus. 12 13. A handheld
el ectroni c device conprising: a case conprising a housing and a |lens, the
housi ng having a first housing surface and the |lens having a first |ens
surface; a processor apparatus conprising a processor and a nenory di sposed
on the housing; an output apparatus conprising an audi o transducer and a
di spl ay di sposed on the housing, the display conprising a screen and a
connecti on appar at ushaxheldeleedonic tdavict bemprishinessor appar atus; the housing

h t ' f t

formod ther o  bab Soffle PR A1 5 n AF doiinl it d Py palliBE O

porti on ofurfapreand the enp bagngma fusidenssurises ng di sposed adj acent the w ndow

at | east a pord pRebr bifirdths abraprishl AGprekosiR SAd drllofy Uligode!H T T €gi on

adj acent the wi ndow, at |east a portion of the first |ens surface being
di sposed S8 | east a portion of the first housing surface: the |ens
bei ng at | eastanpautphit apbaratus anmptisiagtan atlid eastucr pod tidisplof dispesed ens
overlyin of the
or cen adbanaits inAURah] Laiing LB Aol abFBahs SoBhEd §ACT |

| east onebPracpssohaipsraty; adj acent the first housing surface and the | ens

adj acent the fih¢ Bbusi@Bvigranas@riof REidnTeRALAhLERR; bei ng di sposed between and
form ng a cavi in.t’"he case between | east a porti.on Q he housi ng
adj acent the ftf“%/g VIS SyPYgw form repblélsqongg%qappgpm ¢ 1T ens
adj acent depienf iat déast angortion foficthe firkte howinig yurlfeee ngind) dispssed =aijicamtete t 0o, and

not behl‘g he di splay; the audio transducer being in fluid conmunication
with the caV| and the case havi nrq at least a first opening forned
thereinin fl Lﬁtde@@mﬁn@at pbithe display being dlsposed within the interior region

adjacent the window;

at least a portion of the first lens surface being disposed on at least a portion of
the first housing surface;

the lens being at least partially translucent;

at least a portion of the lens overlying at least a portion of the window and at
least a portion of the screen adjacent the window;

the case having an indentation formed in at least one of the housing adjacent the
first housing surface and the lens adjacent the first lens surface;

_ the indentation being disposed between and forming a cavity in the case between
at least a portion of the housing adjacent the first housing surface and at least a portion
of the lens adjacent the first lens surface, the cavity being disposed adjacent to, and not
behind, the display;

the audio transducer being in fluid communication with the cavity; and

the case having at least a first opening formed therein in fluid communication
with the cavity and the atmosphere.

14.  The handheld electronic device of Claim 13 wherein the cavity is
elongated along at least a first axis, the at least a first opening being spaced along the at
least a first axis from the audio transducer.

15.  The handheld electronic device of Claim 14 wherein the lens comprises a
floor portion adjacent the indentation, the floor portion having a floor surface adjacent
the indentation, the lens further comprising a peripheral surface adjacent the
indentation, the peripheral surface being disposed between the floor surface and the
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with the cavity and the atnosphere. 14. The handhel d el ectronic device of
Claim 13 wherein the cavity is elongated along at least a first axis, the
at least a first opening being spaced along the at least a first axis from
t he audi o transducer. 15. The handhel d el ectronic device of Caim 14
wherein the |l ens conprises a floor portion adjacent the indentation, the

fl oor portion having a floor surface adjacent the indentation, the |ens
further conprising a peripheral surface adjacent the indentation, the

peri pheral. surface bein i sposed beiween, the. floor_ surface. he 13

Prr ot ertustis Stios e S featB0is aris petas dispoved ey bcrcibo Si giindo |
paral | el smrfabe.t he fl oor surface. 16. The handhel d el ectronic device of

G aim14 wherejg thﬁme%anh@&&tele%uf)flljiggc%egirclgﬁygﬁléﬁﬂl g&‘%;gl@fégn Y fY L E?ﬁ%ﬂ ons in

a direction along a second axi's su Nt erpendi cul ar !
| east a fopesingagitendsithroughethgaleahdn i diredtiononlrg detecerd axiscristntdlynher ei n
the at | eridular $6 theOR EALNOAGAY 8¥ikl €s at | east a portion of the connection

appar atus. 18.__The handh el ectroonjc, device of C.aim 13 wherein,the

ono! ng-has a audi et FAGAGIH SR Bt b TeHal 3 ieteth e Rt o1 e ducer
being in épening overlivrunleasita pontiod ¢fithe benneetirt apphfarsugh the audi o transducer
hole, the cavity bohngy, o) ARAREH.R!RIREAr HERDYS Jueldif indihlingl g 21 | east
a first opening being spaced along the at east a rirst axis rromthe

audi o tr asiiuceapnsdoaces, holy  fopmedathgred.d the eaudioniransgucarc dew @n aiflpidl 3

wher ei n t igndieMsitRa #iEl thd Ravilye BRoddte tReAldRS taRdfRtaehoIB P! cAith eidgher y of
the cavit g 4 . . .
longated along at least a first axis, the at least a first opening being spaced along the at
least a first axis from the audio transducer hole.
19.  The handheld electronic device of Claim 13 wherein the housing and the
lens are sealed together about a periphery of the cavity.
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